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(54) Color picture tube device 

(57) The present invention provides a high-resolu- 
tion color picture tube device with a decreased beam 
spot dianneter. The coior picture tube device has an elec- 
tron gun (23) including cathodes (1), a control electrode 
(2). an accelerating electrode (3), a G3 electrode (4), a 
first focusing electrode (5), a second focusing electrode 
(6), and a final accelerating electrode (7) that are ar- 
ranged in this order. A voltage applied to the G3 elec- 



trode (4) Is obtained by dividing with a resistor (10) a 
voltage applied to the final accelerating electrode (7), 
and when an electron beann is a non-deflection state, a 
relationship represented as Va > Vg3 > Vfoc2 is satisfied 
where Va, Vg3, and Vfoc2 denote voltages respectively 
applied to the final accelerating electrode (7), the G3 
electrode (4) and the second focusing electrode (6). 
Thereby, the G3 electrode (4) is applied with a high volt- 
age independently for forming a prefocus lens. 
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Description 

[0001 ] The present invention relates to a color picture 
tube device configured to obtain a high resolution across 
a whole screen of a picture tube. More specifically, the 5 
present invention, relates to an electron gun used in the 
color picture tube device. 

[0002] A color picture tube Is required to have a high 
resolution. FIG. 8 shows an example of a conventional 
electron gun providing a high-resolution color picture io 
tube with a reliable and simple configuration, which is 
disclosed In JP 07(1995) 6706. As shown in FIG. 8, an 
electron gun 100 has cathodes 101 , a control electrode 
1 02, an accelerating electrode 1 03, a G3 electrode 1 04, 
a first focusing electrode 1 05, a second focusing elec- '5 
trode 1 06, a final accelerating electrode 1 07 and a shield 
cup 1 08, which are arranged In this order. The acceler- 
ating electrode 103 and the G3 electrode 104 fonn a 
prefocus lens, while the second focusing electrode 106 
and the final accelerating 1 07 fonn a main lens. 20 
[0003] A constant voltage Vg3 (9.0 kV) is applied to 
the G3 electrode 104, while a constant voltage Vfoc2 
(6.5 kV) and a dynamic voltage Vd superimposed ther- 
eon are applied to the second focusing electrode 106, 
thereby keeping a relationship of Vg3 > Vfoc2. 25 
[0004] The dynamic voltage, which is OV when the de- 
flection angle of an electron beam is 0, will rise gradually 
with the Increase of the deflection angle. This strength- 
ens a quadrupole lens electric field formed by the first 
focusing electrode 105 and the second focusing elec- so 
trode 106. 

[0005] In this configuration, the voltage Vg3 at the pre- 
focus lens side can be applied separately from the volt- 
age Vfoc2 configuring a main lens at the low voltage 
side. Thereby, the voltage Vfoc2 can be set lower than 35 
Vg3 while maintaining the level of the voltage Vg3. In 
this manner, the characteristics of the prefocus lens are 
maintained and a reliable color picture tube device hav- 
ing a high resolution can be provided. 
[0006] In such a conventional electron gun, a suffi- 40 
cient potential difference is maintained between the volt- 
age Vg3 (9.0 kV) and a voltage of the accelerating elec- 
trode 1 03. as the voltage of the accelerating electrode 
103 is equal to the voltage Vfoci (600 V) applied to the 
first focusing electrode 1 05. However, a potential differ- « 
ence between the first focusing electrode 105 (600 V) 
and the second focusing electrode 106 (6.5 kV) is In- 
creased, causing the formation of a considerably strong 
quadnjpole lens when an electron beam is not deflect- 
ed. As a result, the quadrupole lens will have an in- so 
creased astigmatism, limiting a reduction of the spot di- 
ameter of the electron beam on the screen. 
[0007] Moreover in this configuration, VfocI is lower 
than Vfoc2 under a non-deflection condition, and the dy- 
namic voltage Vd is raised gradually with the increase 55 
in the deflection angle so as to change the quadrupole 
lens, and thus the sensitivity in correcting the deflection 
astigmatism with respect to the dynamic voltage is infe- 
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rior. 

[0008] In order to solve the above-described prob- 
lems in conventional techniques, an object of the 
present invention Is to provide a color picture tube de- 
vice with a small beam spot diameter to provide a high 
resolution. 

[0009] For achieving the above-described object, a 
first color picture tube device according to the present 
invention has an electron gun including cathodes, a con- 
trol electrode, an accelerating electrode, a G3 electrode, 
a first focusing electrode, a second focusing electrode 
and a final accelerating electrode that are arranged In 
this order. A voltage applied to the G3 electrode Is ob- 
tained by dividing with a resistor a voltage applied to the 
final accelerating electrode, and a relationship repre- 
sented as Va > \/g3 > Vfoc2 is satisfied when an electron 
beam is not deflected, where Va denotes the voltage ap- 
plied to the final accelerating electrode, Vg3 denotes the 
voltage applied to the G3 electrode, and Vfoc2 denotes 
a voltage applied to the second focusing electrode. 
[0010] A second color picture tube device according 
to the present invention has an electron gun including 
cathodes, a control electrode, an accelerating elec- 
trode, a G3 electrode, a first focusing electrode, a sec- 
ond focusing electrode and a final accelerating elec- 
trode that are arranged in this order A voltage applied 
to the G3 electrode is obtained by dividing with a resistor 
a voltage applied to the final accelerating electrode, a 
relationship represented as Vg3 > 9 kV is satisfied, and 
a relationship represented as Va > Vg3 > Vfoci > Vfoc2 
is satisfied when an electron beam is not deflected, 
where Va denotes the voltage applied to the final accel- 
erating electrode, Vg3 is a voltage applied to the G3 
electrode, Vfoci denotes a voltage applied to the first 
focusing electrode and Vfoc2 denotes a voltage applied 
to the second focusing electrode. 
[0011] FIG. 1 Is a cross-sectional view showing a 
color picture tube device according to one embodiment 
of the present invention. 

[0012] FIG. 2 is a cross-sectional view showing an 
electron gun according to a first embodiment of the 
present invention. 

[0013] FIG. 3 shows a gun base that is viewed in the 
direction pointed as 'A' in FIG. 1. 
[0014] FIG, 4 is a graph showing a relationship be- 
tween a voltage Vg3 and a spot diameter of an electron 
beam in a case of using the electron gun according to 
the first embodiment of the present invention. 
[0015] FIG. 5 is a cross-sectional view showing an 
electron gun according to a second embodiment of the 
present invention. 

[0016] FIG. 6 is a cross-sectional view showing an 
electron gun according to a variation of the second em- 
bodiment of the present Invention. 
[0017] FIG. 7 is a graph showing a relationship be- 
tween a voltage Vg3 and a spot diameter of an electron 
beam in a case of using the electron gun according to 
the second embodiment of the present invention. 
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[0018] FIG. 8 is a cross-sectional view of a conven- 
tional electron gun. 

[0019] In the first color picture tube device of the 
present Invention, since a voltage applied to the G3 
electrode Is obtained by dividing with a resistor a voltage 5 
applied to the final accelerating electrode, the G3 elec- i : 
trode can be applied with a voltage separately from the 
first focusing electrode and the second focusing elec- 
trode. Thereby, the first focusing electrode and the sec- 
ond focusing electrode are applied with high voltages, io 
and further the G3 electrode can be applied with a high 
voltage Independently for forming a prefocus lens. 
[0020] According to a second color picture tube de- 
vice of the present invention, the voltage Vg3 applied to 
the G3 electrode can be increased to strengthen the pre- is 
focus lens. In addition, by setting the lower voltages 
Vfoci and Vfoc2 in a relationship of Vfoci > Vfoc2 not 
deflected, the quadrupole lens for correcting the deflec- 
tion astigmatism fonned from the screen center can be 
weakened with the rise in the dynamic voltage, and this 20 
can Improve the sensitivity in correcting the deflection 
astigmatism with respect to the dynamic voltage and al- 
so reduce the amount of the dynamic voltage. There- 
fore, an electron gun with a smaller beam spot diameter 
and an excellent focusing property can be provided. 25 
[0021] In each of the first and second color picture 
tube devices, it is preferable that the accelerating elec- 
trode and the G3 electrode are applied with voltages 
separately from the voltages applied to the first and sec- 
ond focusing electrodes, and that a lens electric field 30 
between the accelerating electrode and the G3 elec- 
trode, and a lens electric field between the first focusing 
electrode and the second focusing electrode, are 
fonned respectively with independently-applied voltag- 
es. In this configuration, it is possible to maintain the 3s 
focusing action of a prefocus lens formed between the 
G3 electrode and the accelerating electrode, while pre- 
venting a quadrupole lens formed between the first fo- 
cusing electrode and the second focusing electrode 
from being strengthened excessively when an electron 40 
beam is not deflected. 

[0022] In any of the first and second color picture tube 
devices, it is preferable that the G3 electrode is applied 
with a voltage that is obtained by dividing with a resistor 
a voltage supplied from an anode in the color picture ^ 
tube device to the final accelerating electrode, and that 
the first and second focusing electrodes are applied with 
voltages that are supplied through pin§ of a stem pro- 
vided in the color picture tube device. According to the 
configuration, a limited number of pins of a stem for a so 
high voltage can be used effectively. Moreover, it is pos- 
sible to apply the G3 electrode with a voltage higher than 
the upper limit of the voltage supplied through the pins 
of the stem. 

[0023] It is preferable in the first color picture tube de- ss 
vice that the voltage Vg3 is higher than 9 kV, thereby 
strengthening focusing action of a prefocus lens formed 
between the accelerating electrode and the G3 elec- 
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trode. 

[0024] It Is preferable in any of the first and second 
color picture tube devices that an intemnediate electrode 
Is arranged between the second focusing electrode and 
the final accelerating electrode, and that a voltage (Vm) 
applied to the intennediate electrode Is higher than 
Vfoci . Accordingly, a main lens electric field can be ex- 
tended in the axial direction of the electron gun and the 
effective lens diameter of the main lens can be enlarged, 
thereby further decreasing the spot diameter of the elec- 
tron beam. 

[0025] Color picture tube devices according to one 
embodiment of the present Invention are explained be- 
low by referring to the attached drawings. 

(First Embodiment) 

[0026] FIG. 1 is a cross-sectional view showing a 
color picture tube device according to one embodiment 
of the present invention. In FIG. 1, an electron gun 23 
Is provided within a neck portion 22a of a glass bulb 22 
of a color picture tube device 21 . An electron beam 24 
emitted from the electron gun 23 is deflected by a de- 
flection yoke 25, and reaches a phosphor screen 27 
through a shadow mask 26 as a color selection elec- 
trode. A stem 28 with pins 29 is provided at an end of 
the neck portion 22a, and a voltage used in the electron 
gun 23 is supplied through the pins 29. 
Here, the stem 28 is provided with a gun base 28a to 
expose the pins 29. 

[0027] FIG. 2 is a cross-sectional view showing a 
main part of the electron gun 23 in FIG. 1 . The electron 
gun 23 is configured with cathodes 1 that are in-line 
placed corresponding to three colors of RGB, a control 
electrode 2 (G1 electrode), an accelerating electrode 3 
(G2 electrode), a G3 electrode 4, a first focusing elec- 
trode 5, a second focusing electrode 6, a final acceler- 
ating electrode 7 and a shield cup 8, which are arranged 
in this order in the axial direction of the color picture 
tube. 

[0028] An auxiliary electrode 9 is arranged between 
the G3 electrode 4 and the first focusing electrode 5. 
This auxiliary electrode 9 is connected electrically to the 
accelerating electrode 3. so that these two electrodes 
will have an identical potential when applied with a volt- 
age. 

[0029] The G3 electrode 4 and the final accelerating 
electrode 7 are connected electrically to each other 
through a resistor 1 0 provided in the vicinity of the inter- 
nal electron gun 23, and further the G3 electrode 4 is 
grounded through a resistor 11 provided In the vicinity 
of the electron gun 23. Thereby, a voltage Va applied to 
the final accelerating electrode 7 is divided in the poten- 
tial, and the thus divided voltage Vg3 is applied to the 
G3 electrode 4. 

[0030] The first focusing electrode 5 is applied with a 
voltage Vfoci , and the second focusing electrode 6 is 
applied with a voltage Vfoc2 and a dynamic voltage Vd 
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superimposed thereon. The dynamic voitage Vd, which 
is 0 V when the deflection angle of an electron beam is 
0, will rise gradually with an Increase of the deflection 

angle. 

[0031 ] The accelerating electrode 3, the G3 electrode 
4 and the auxiliary electrode 9 are formed as flat plates, 
each of which is provided with three apertures fonned 
corresponding to three electron beams. Similarly, three 
apertures are formed in the control electrode 2. The first 
focusing electrode 5 is a tubular electrode sealed with 
flat plates at the auxiliary electrode 9 side and at the 
second focusing electrode 6 side, and each of the flat 
plates is provided with three apertures for passing elec- 
tron beams. The accelerating electrode 3, the G3 elec- 
trode 4 and the auxiliary electrode 9 will not be limited 
to flat plates, but these electrodes can be formed to be 
tubular. Similarly, the first focusing electrode 5 and the 
second focusing electrode 6 will not be limited to tubes, 
but these electrodes can be fornied as thick plates. 
[0032] Both the second focusing electrode 6 and the 
final accelerating electrode 7 are tubular electrodes, and 
each has an opening 6a or 7a at the end for passing 
three electron beams RGB. Plate-shaped field-fomriing 
electrodes 6b, 7b are anranged Inside the tubes with re- 
spect to the openings 6a or 7a. These field-fonning elec- 
trodes 6b, 7b are used for separating the lens electric 
field into lenses corresponding to the three electron 
beams, and each of the field-fonning electrodes 6b, 7b 
Is provided with three apertures corresponding to be re- 
spective three electron beams. 
[0033] By configuring the second focusing electrode 
6 and the final accelerating electrode 7 as described 
above, the three adjacent lens electric fields overlap 
each other in the horizontal direction (the In-line align- 
ment direction of the cathodes 1), thereby substantially 
increasing the lens diameter. 

[0034] The lens diameter can be adjusted corre- 
sponding to the shape and diameter of the openings in 
the tubular, electrodes 6, 7, the shape and diameter of 
each aperture of the field-fonning electrodes 6b, 7b, and 
the position of the field-forming electrode 6b, 7b in a re- 
lation with the openings 6a, 7a of the tubular electrodes 
6, 7. The flat plate field-fonning electr'odes 6b, 7b can 
be replaced by screen-like electrodes. 
[0035] When respective electrodes of the thus config- 
ured electron gun are applied with certain voltages, a 
prefocus lens is fonned between the accelerating elec- 
trode 3 and the G3 electrode 4. In addition, a unl-poten- 
tlal type focusing lens is formed with the G3 electrode 
4, the auxiliary electrode 9 and the first focusing elec- 
trode 5. Between the first focusing lens 5 and the second 
focusing lens 6, a quadrupole electrode that corrects de- 
flection astigmatism varying its strength with electron 
beams being deflected around the screen Is formed, 
while a main lens is formed between the second focus- 
ing lens 6 and the final accelerating lens 7. 
[0036] In a case of a color TV picture tube with a 76 
cm type or 86 cm type (aspect ratio of 16:9) large 



screen , the voltage to be applied to the control electrode 
2 is substantially 0 V, about 300 V to 800 V to the accel- 
erating electrode 3 and the auxiliary electrode 9, and 
about 4 kV to 9 kV as a voltage Vfod to the first focusing 
5 electrodes. 

[0037] The second focusing electrode 6 is applied 
with a voltage fonmed by superimposing on a voltage 
Vfoc2 of about 4 kV to 9 kV a dynamic voltage Vd that 
varies depending on deflection. 
10 [0038] FIG. 3 shows the gun base 28a in FIG. 1 
viewed in the direction identified with an arrow 'A'. The 
stem 28 provided with the gun base 28a has plural pins 
29 arrangedsubstantially around its circumference. Volt- 
ages applied to the above-described control electrode 
'5 2, the accelerating electrode 3, the auxiliary electrode 
9, the first focusing electrode 5 and the second focusing 
electrode 6 will be supplied through the pins 29. The 
voltage Vfod and Vfoc2 applied respectively to the first 
focusing electrode 5 and the second focusing electrode 
6 are supplied through the pins 29a and 29b spaced 
from the other pins, since the voltages are higher than 
the voltages applied to the remaining electrodes. 
[0039] The final accelerating electrode 7 Is applied 
with a voltage Va of about 20 kV to 35 kV The voltage 
Va is supplied from an anode contact 30 (FIG. 1 ) on the 
glass bulb 22 of the picture tube device through a con- 
ductive film on the inner surface of the envelope 22. In 
this case, the voltage Vg3, which is obtained by dividing 
the voltage Va with the resistor 10, will not be supplied 
necessarily through the pins 29 of the stem 28. 
[0040] In this configuration, a relationship represent- 
ed as Va > Vg3 > Vfod > Vfoc2 is maintained when an 
electron beam is not deflected, where Va denotes a volt- 
age supplied from the anode contact 30, Vg3 denotes 
a voltage obtained by dividing the voltage Va, and Vfod 
and Vfoc2 are supplied through the pins 29 of the stem 
28. Forexample, when Va is 29.5 kV, Vg3 is 11 kV, Vfod 
is 7 kV, and Vfoc2 is 6kV 

[0041 ] Vg3, which is higherthan Vfod and Vfoc2, can 
strengthen the prefocus lens. Furthermore, due to the 
relationship of Vfoci > Vfoc2, a potential difference be- 
tween the first focusing electrode 5 and the second fo- 
cusing electrode 6 is decreased with the rise of the dy- 
namic voltage Vd. Thereby, the quadrupole lens for cor- 
recting the deflection astigmatism fonned from the 
screen center can be weakened with the rise of the dy- 
namic voltage. Namely, the sensitivity in correcting the 
deflection astigmatism with respect to the dynamic volt- 
age Vd can be improved, and the amount of the dynamic 
voltage Vd can be reduced. 

[0042] The voltage Vg3 is obtained by dividing the 
voltage Va from the anode contact 30. Therefore, it can 
be a high voltage, just the voltages Vfod and Vfoc2, 
both of which are supplied through the pins 29 of the 
stem 28, are high. In this case, even an increased volt- 
age Vg3 will affect the main lens less, and the prefocus 
lens and the main lens can be optimized independently 
to decrease the spot diameter of the electron beam. 
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[0043] As described above, raising the voltage sup- 
plied to the pins 29 of the stem 28 nnay cause an elec- 
trical discharge among the adjacent pins, and the 
number of pins to be applied with the high voltage Is lim- 
ited to two, I.e., the pins 29a and 29b In FIG. 2. In the 
conventional configuration as shown in FIG. 8, two pins 
for high voltage are used in the G3 electrode 104 for 
fonning a prefocus lens and also in the second focusing 
electrode 106 for fonning a main lens. 
[0044] In this case, VfocI applied to the first focusing 
electrode 105 though the pins cannot be raised consid- 
erably. As a result, a potential difference between the 
first focusing electrode 105 (600 V) and the second fo- 
cusing electrode 106 (6.5 kV) is increased, resulting in 
formation of an extremely strong quadrupole lens when 
the electron beam is not deflected. 
[0045] In this embodiment, the voltage Vg3 can be 
raised as well as the voltages Vfod and Vfoc2, while 
the accelerating electrode 3 opposing the G3 electrode 
4 applied with the high voltage Vg3 can be applied with 
a low voltage through the pins 29 of the stem 28, and 
the low voltage is applied separately from the voltage 
VfocI . That is, a lens electric field between the acceler- 
ating electrode 3 and the G3 electrode 4, and a lens 
electric field between the first focusing electrode 5 and 
the second focusing electrode 6, are formed respective- 
ly with independently-applied voltages. Therefore, the 
focusing action of the prefocus lens formed between the 
G3 electrode 4 and the accelerating electrode 3 is se- 
cured, while the quadrupole lens fomied between the 
first focusing lens 5 and the second focusing lens 6 is 
prevented from being strengthened excessively when 
the electron beam is not deflected. 
[0046] In the conventional configuration as shown in 
FIG. 8. the voltage VgS can be raised. However, there 
is an upper limit In the applied voltage, since the voltage 
Vg3 is supplied through the pins of the stem. More spe- 
cifically, the upper limit of the voltage applied to the pins 
is about 9 kV, since an electrical discharge may occur 
among the adjacent pins as the voltage supplied to the 
pins is raised. In the embodiment of the present inven- 
tion, since the voltage Vg3 is obtained by dividing the 
voltage Va from the anode contact, the applied voltage 
can be over 9 kV. 

[0047] An experimental result about a relationship be- 
tween the voltage Vg3 and the beam spot diameter for 
an electron gun according to this embodiment is shown 
in FIG. 4. In this experiment, Va, VfocI and Vfoc2 were 
fixed respectively to 29.5 kV, 7 kV, and 6 kV, while only 
Vg3 was varied. 

[0048] In the experiment, diameters of apertures 
fomried In the control electrode 2, the accelerating elec- 
trode 3 and the G3 electrode 4 were detennined respec- 
tively to 0.5 mm, 0.5 mm, and 0.9 mm, and the effective 
lens diameter of the main lens was determined to be 
about 11 mm. 

[0049] Experimental results for an electron gun in a 
comparative example are also shown in the same figure. 



The electron gun In the comparative example was the 
same as the example of the present invention, except 
that VfocI = 600 V and Vfoc2 = 6.5 kV. 
[0050] As shown in FIG. 4, the spot diameter (y-axis) 

5 is decreased as the voltage Vg3 (x-axis) Is raised for 
both the example (line 34) and the comparative example 
(line 33). However, the spot diameter for the line 34 is 
smaller by about 1 0% in comparison with that of the line 
33 when Vg3 of the electron gun of the example was 

10 equal to that of the comparative example. 

[0051 ] As mentioned above, the upper limit of the volt- 
age applied through the pins of the stem is 9 kV in the 
conventional electron gun. On the other hand, no dis- 
charges occurred among the pins of the stem even 

15 when Vg3 exceeded 9 kV in this example where Vg3 
was not applied through the pins of the stem but sup- 
plied by dividing a voltage Va from the anode contact 
through a division resistor. The values for Vg3 over 11 
kV are omitted from the figure, since there was no sub- 

^ stantial change In the spot diameter after Vg3 exceeded 
this value. 

(Second Embodiment) 

25 [0052] Next, an electron gun according to a second 

embodiment of the present invention will be described 
by referring to FIG. 5. As shown in FIG. 5, an electron 
gun 31 in the second embodiment is substantially iden- 
tical to the electron gun 23 shown in FIG. 1 , except that 

30 an Intemiediate electrode 20 Is an^anged between the 
second focusing electrode 6 and the final accelerating 
electrode 7. This intennediate electrode 20 is connected 
electrically to the final accelerating electrode 7 through 
a resistor 21 . Thereby, the intennediate electrode 20 is 

35 applied with a voltage Vm that is obtained by dividing 
the voltage Va. 

[0053] Similar to the second focusing electrode 6 and 
the final accelerating electrode 7, the intennediate elec- 
trode 20 is fonned as a tubular electrode having open- 

40 ings 20a, 20c fonned opposing the electrodes at the 
both sides, and a field-fomriing electrode 20b as a flat 
plate having three apertures is provided in the vicinity of 
the center of the interior Explanations for components 
numbered identically to those of FIG. 1 are omitted in 

^ the figure, as the components have the same configu- 
rations. Aplurality of intenmediate electrodes can be pro- 
vided in the axial direction. A configuration providing a 
screen -like electrodes to the field-forming electrode 
within the intermediate electrode can be selected as 

so well. Alternatively, an intennediate electrode having no 
field-fonning electrodes can be used. 
[0054] By inserting the intermediate electrode 20, the 
main lens electric field can be extended in the axial di- 
rection of the electron gun, thereby enlarging the effec- 

S5 tive lens diameter of the main lens. As a result, the spot 
diameter of the electron beam can be decreased further 
[0055] Voltages applied to the respective electrodes 
of the electron gun 31 in this embodiment are, for ex- 
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ample. Va = 29.5 kV. Vm = 12 kV, Vfod = 7 kV. and 
Vfoc2 = 6 kV. Vm is set to be higher than VfocI In order 
to enlarge the main lens electric field in the axial direc- 
tion. Vg3 applied by the resistors 10, 11 and 21 is12kV 
and higher than VfocI and Vfoc2. Alternatively, as 5 
shown in FIG. 6, the intermediate electrode 20 and the 
G3 electrode 4 are connected electrically so as to be 
applied with an Identical voltage of 1 2 kV. In this config- 
uration, the number of extraction contacts from the re- 
sistors within the tube can be decreased. Alternatively, io 
Vfod can be divided by means of a resistor and sup- 
plied as shown in FIG. 6. 

[0056] FIG. 7 shows an experimental result for a re- 
lationship between the voltage Vg3 and a beam spot di- 
ameter for the electron gun of this embodiment. In this is 
experiment, the values of Va, Vm, VfocI and Vfoc2 were 
fixed respectively to 29.5 kV, 1 2 kV. 7 kV, and 6 kV, while 
only VgS was varied. The shapes of the apertures 
fornied in the control electrode 2, the accelerating elec- 
trode 3 and the G3 electrode 4 were the same as those 20 
in the first embodiment. 

[0057] As expressed in a line 35 in FIG. 7, the spot 
diameter (y-axis) is decreased as the voltage Vg3 (x- 
axis) is raised. In addition, in comparison with the ex- 
perimental result of FIG. 4 referring to the first embodi- 2s 
ment (line 34), the spot diameter at the same voltage 
Vg3 is smaller in this embodiment than In the first em- 
bodiment. The values for Vg3 over 11 kV are omitted 
from the figure, since there were no substantial change 
in the spot diameter after Vg3 exceeded this value. 30 
[0058] In each of the electron guns described in the 
first and second embodiments, one set of dynamic 
quadrupole lens Is used. Alternatively, the quadrupole 
lens can be used with another set of quadrupole lens 
having a reverse action in the horizontal and vertical di- 35 
rectlons and positioned at the cathode side. In this case, 
the set of quadrupole lens at the main lens side functions 
mainly to correct the astigmatism caused by deflection 
astigmatism while the quadrupole lens at the cathode 
side functions to mainly correct the difference in the hor- 40 
izontal and vertical lens magnification dynamically cor- 
responding to the respective deflections. Alternatively, 
the electron gun according to the respective embodi- 
ments can be combined with a multistage focusing lens. 
[0059] In each of the electron guns of the respective ^ 
embodiments, an auxiliary electrode 9 is arranged be- 
tween the G3 electrode 4 and the first focusing electrode 
5, and the auxiliary electrode 9 is applied with the same 
voltage as to the accelerating electrode 3. Alternatively, 
the auxiliary electrode 9 can be applied with a voltage so 
of either VfocI or Vfoc2. Alternatively, plural or no aux- 
iliary electrodes 9 can be provided. 
[0060] As described above, a voltage applied to the 
G3 electrode is obtained by dividing with a resistor a 
voltage applied to the final accelerating electrode, so ss 
that the G3 electrode can be applied with a voltage sep- 
arately from the first and second focusing electrodes. 
Therefore, the first and second focusing electrodes are 
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applied with high voltages, and moreover, the G3 elec- 
trode can be applied with a high voltage Independently 
for forming a prefocus lens. 



Claims , 

1 . A color picture tube device comprising an electron 
gun comprising cathodes, a control electrode, an 
accelerating electrode, a G3 electrode, a first focus- 
ing electrode, a second focusing electrode and a 
final accelerating electrode that are arranged in this 
order, wherein 

a voltage applied to the G3 electrode is ob- 
tained by dividing with a resistor a voltage applied 
to the final accelerating electrode; and when an 
electron beam Is not deflected, the color picture 
tube device satisfies a relationship represented as: 

Va > Vg3 > Vfoc2 

where Va denotes the voltage applied to the final 
accelerating electrode, Vg3 denotes the voltage ap- 
plied to the G3 electrode, and Vfoc2 denotes a volt- 
age applied to the second focusing electrode. 

2. The color picture tube device according to claim 1 , 
wherein the accelerating electrode and the G3 elec- 
trode are applied with a voltage separately from the 
first focusing electrode and the second focusing 
electrode, and a lens electric field between the ac- 
celerating electrode and the G3 electrode, and a 
lens electric field between the first focusing elec- 
trode and the second focusing electrode are f omied 
respectively with independently-applied voltages. 

3. The color picture tube device according to claim 1 , 
wherein the voltage applied to the G3 electrode is 
obtained by dividing with a resistor a voltage sup- 
plied from an anode in the color picture tube device 
to the final accelerating electrode, and the voltages 
applied to the first focusing electrode and the sec- 
ond focusing electrode are supplied through pins of 
a stem provided in the color picture tube device. 

4. The color picture tube device according to claim 1 , 
further satisfying a relationship represented as: 

Va > VgS > Vfod > Vfoc2 

when the electron beam Is not deflected, where 
Vfod denotes the voltage applied to the first focus- 
ing electrode. 

5. The color picture tube device according to claim 1 , 
wherein Vg3 is higher than 9 kV. 
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6. The color picture tube device according to claim 1 , 
wherein an intermediate electrode is arranged be- 
tween the second focusing electrode and the final 
accelerating electrode, and a voltage Vm applied to 
the intermediate electrode is higher than Vfocl. 5 

7. A color picture tube device comprising an electron 
gun comprising cathodes, a control electrode, an 
accelerating electrode, a G3 electrode, a first focus- 
ing electrode, a second focusing electrode and a io 
final accelerating electrode that are arranged in this 
order, wherein 

a voltage applied to the G3 electrode Is ob- 
tained by dividing with a resistor a voltage applied 
to the final accelerating electrode, is 

the color picture tube device satisfies a rela- 
tionship represented as: 

Vg3>9kV ^ 

and the color picture tube device satisfies also a re- 
lationship represented as: 

Va > Vg3 > Vf oc1 > Vfoc2 

when an electron beam is not deflected, where Va 
denotes the voltage applied to the final accelerating 
electrode, Vg3 denotes the voltage applied to the 30 
G3 electrode, Vfod denotes a voltage applied to 
the first focusing electrode, and Vfoc2 denotes a 
voltage applied to the second focusing electrode. 

8. The color picture tube device according to claim 7, 35 
wherein accelerating electrode and the G3 elec- 
trode are applied with a voltage separately from the 
first focusing electrode and the second focusing 
electrode, and a lens electric field between the ac- 
celerating electrode and the G3 electrode, and a 40 
lens electric field between the first focusing elec- 
trode and the second focusing electrode are formed 
respectively with independently-applied voltages. 

9. The color picture tube device according to claim 7, 45 
wherein the voltage applied to the G3 electrode is 
obtained by dividing with a resistor a voltage sup- 
plied from an anode in the color picture tube device 

to the final accelerating electrode, and the voltages 
applied to the first focusing electrode and the sec- so 
ond focusing electrode are supplied through a stem 
pin provided in the color picture tube device. 

10. The color picture tube device according to claim 7, 
wherein an intermediate electrode is arranged be- ss 
tween the second focusing electrode and the final 
accelerating electrode, and a voltage applied to the 
intermediate electrode is higher than Vfocl . 



7 



EP 1 361 597 A2 




FIG.2 
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FIG. 3 




1.00 - 

0 90 I 1 1 1 L 1 

5 6 7 8 9 10 11 

Vg3(kV) 

FIG. 4 



9 



EP 1 361 597 A2 




EP 1 361 597 A2 






FIG. 8 
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